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moment when a product is ready to be harvested or 


1 Introduction harvested, and the moment when it is consumed or 


Food losses and waste (FLW) represent an emerging 
problem with enormous economic, environmental and 
social implications [1]. Food waste is one of the most 
severe social, economic, and ecological pathologies 
among those facing the planet [2]. The High Level Panel 
of Experts on Food Security and Nutrition (HLPE) defines 
food losses and waste as “a decrease, at all stages of the 
food chain from harvest to consumption, in mass, of food 
that was originally intended for human consumption, 
regardless of the cause" [1] (p. 22). FLW occur between the 


removed from the food supply chain. Food losses take 
place at the production, post-harvest and processing 
stages in the food supply chain. Losses occurring at the 
end of the food chain (retail and consumption) are 
referred to as ‘food waste’ [1,3,4]. 


Today, about four billion metric tons of food are produced 
per annum worldwide. However, due to poor practices 
along the food chain (harvesting, storage and 
transportation), as well as market and consumer wastage, 
it is estimated that 1.2-2 billion tons of all food produced 
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never reaches a human stomach [1,4]. There are 
considerable variations from one country, commodity, 
and season to another [5]. In developing countries, 40% 
of losses occurs at post-harvest and processing levels, 
while in industrialized countries more than 40% of losses 
happens at retail and consumer levels [1,4]. 


In addition to general lack of data on food losses and 
waste [6], there are many inconsistencies [7]. This is, at 
least partly, attributable to the use in English of the term 
‘waste’ both to refer to ‘wastage/squander’ and 
‘garbage/trash/rubbish’. Therefore, more focused terms 
such as ‘food wastage’ [e.g. 8] or ‘waste of food’ [9] have 
appeared recently. The term ‘food wastage’ encompasses 
both food loss and food waste [8]. 


FLW undermine the very foundations of food and 
nutrition security. Therefore, the reduction of the amount 
of food lost or wasted is now presented as essential to 
achieve food security [1,10,11-13] and improve the 
sustainability of the current food system [1]. When 
converted into calories, global FLW amount to 
approximately 24% of all food produced. Essentially, one 
out of every four food calories intended for people is not 
ultimately consumed by them [14-16]. Even if just one- 
fourth of the food currently lost or wasted globally could 
be saved, it would be enough to feed 870 million hungry 
people [17]. The world’s nearly one billion hungry people 
could be fed on less than a quarter of the food that is 
wasted in the US and Europe [18]. Food wastage 
represents also a loss of valuable nutrients (both macro- 
and micro-nutrients) [19]. 


Nowadays, FLW reduction is also considered as essential 
to reduce the environmental footprint of food systems 
[11,13,15,20-24]. In fact, this is presented as crucial for 
reducing the emission of greenhouse gases (GHG), thus 
slowing down the pace of climate change, and des- 
intensifying natural resources use. Food loss and wastage 
amount to major squandering of resources, including 
water, land, energy, labor and capital [4,17]. FLW can be 
translated into direct and indirect environmental impacts. 
They have two major direct environmental impacts: waste 
of the resources used to produce the food lost and 
wasted, and a major source of negative impacts, including 
emissions of GHG at disposal. Indirect environmental 
externalities include unnecessary water pollution caused 
by the intensive use of fertilizers in agriculture. FLW 
negative externalities also include those that mono- 
cropping and agriculture expansion into wild areas (e.g. 
forests) create in terms of biodiversity loss [8]. FAO [8] 
showed that footprints of FLW include carbon footprint 
(greenhouse gas emissions), water footprint (consumption 
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of surface and groundwater resources), ecological 
footprint (agricultural land use) as well as indirect impacts 
and externalities on biodiversity. 


In addition, food wastage implies a considerable loss of 
money for both producers and consumers [1, 2,4]. In fact, 
FLW represent a wasted investment that can reduce 
farmers’ incomes and increase consumers’ expenses [14] 
as food losses translate into lost income for farmers and 
into higher food prices for consumers [1,17,13]. 


Food wastage is a serious problem also in the Near East 
and North Africa (NENA) region. FLW in the NENA region 
are high [25-27] and contribute to reduced food 
availability, aggravated water scarcity, adverse 
environmental impacts and increased food imports in a 
highly import-dependent region [25,27]. It is estimated 
that 34% of food supplies suitable for human 
consumption are being lost or wasted in NENA region [4]. 
Generally speaking, only about 32% of FLW in North Africa 
and West and Central Asia (cf. NENA region) occurs at the 
consumption stage (mostly in urban centers), while up to 
68% of FLW occur during production, handling, 
processing and distribution [25]. Quantitative FLW in 
NENA region are estimated to be 45% of fruits and 
vegetables, 28% of fish and seafood, 26% of roots and 
tubers, 18% of dairy products, 16% of oilseeds and pulses, 
14 to 19% of grains and 13% of meats [25,26]. Not only 
food losses but also food waste, including household food 
waste, Is a critical issue in NENA countries [e.g. 27-32]. 
However, all figures on FLW in NENA reported above are 
only estimates as accurate data on the magnitude, causes 
and stages of FLW in the region have not been 
systematically collected and included in national or 
international databases [26]. 


The present paper sheds light on research dealing with 
food wastage in North African countries namely Algeria, 
Egypt, Libya, Mauritania, Morocco, and Tunisia. 


2 Subjects and Methods 


A systematic review [31] was carried out in January 2018 
using Scopus database, as shown on Figure 1. The use of 
Title-Abs-Key search query — (food OR agri*) AND 
(wastage OR waste OR loss) AND (Algeria OR Egypt OR 
Libya OR Mauritania OR Morocco OR Tunisia) - yielded 
980 documents. Following a deep scrutiny of titles, 883 
documents were not considered for further analysis as 
they do not deal with food wastage in North Africa. In 
particular, documents that deal with sanitation, 
wastewater (cf. olive oil wastewater) and use of 
animal/agricultural waste as soil anendment/conditioner 
were excluded. 
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Further 49 documents were excluded based on analysis of Both issues regarding metrics and topical focus of 
abstracts. At this step, were left out records that deal only research on FLW in North Africa were addressed in the 
with the reuse or recycling of by-products and analysis (Table 2). 

‘unavoidable food waste’ [e.g. 32,33], that is to say non- 

edible agricultural and animal products parts that are, Table 2: Issues and topics addressed in the systematic review 


anyway, unsuitable for human consumption (e.g. date 


; , , ; Elements considered 
stones, shells, peels, animal bones or skin). Likewise, 


Metrics and Metrics: year of publication, source/journal, 
documents that address only the use of agricultural waste scomanhyl cca institution/affiliation, subject area 
for the production of energy Or as raw material for on food wastage in Geography of research: North African countries 
building industry or animal feed were discarded. North Africa considered or underserved 
Furthermore, records that deal with non-food CrOps (e.g. Topical focus of Thematic focus (agricultural loss or food waste) 
cotton, ornamental plants) were not considered. research on FLW in Extent of food losses and food waste 
Additional 29 documents were excluded after scrutiny of North African Food wastage and food security 


full texts. countries Economic implications of food wastage 


Environmental implications of FLW (carbon 


footprint; water footprint; ecological footprint; 




















Systematic review eT ee other environmental impacts such as 
— — deforestation, biodiversity loss and ecosystems 
Records identified through disturbance) 
Identification — cee 
Records screened based on Records excluded 
Ay =——_-* (n = 883) ‘ ° 
crccnn 3 Results and Discussion 
creening 
Records screened based on Records excluded 7 : 
rar | o=4) 3.1 Marginality of research on food losses and 
waste in North Africa 
Full-text articles assessed Full-text articles excluded 
The main finding of the present systematic review Is the 
EE marginality of research on FLW in North African countries 
Included mo=19) (i.e. Algeria, Egypt, Libya, Mauritania, Morocco and 














Tunisia). In fact, a search with Title-Abs-Key query (food 
OR agri*) AND (wastage OR waste OR loss) (so, without 
limiting the search to North Africa) yielded 5600 
documents; that is about 6 times the number of records 
yielded with the search on food wastage in North Africa. 
It is even worse when one considers that only 19 
documents resulted dealing effectively with food wastage 
in North Africa. This result is rather surprising given the 
Table 1: Records considered in the systematic review on research extent and magnitude of food wastage problem in the 
Re pare) an ieee neat iene rere pernneeriit region. In fact, the 31st FAO regional conference in the 
Near East (FAO NERC-31, May 2012) recommended FAO 


Figurel: Flow chart of studies review 


Therefore, only 19 records (Table 1) were included in the 
systematic review and underwent a deeper analysis. 


Year Number of records References 

2018 Abdelradi [34] to assist member countries in addressing the key 
2017 1 Haouel Hamdi et al. [35] . 

2016 Shreen et al. (36] challenges of reducing food waste and losses by 
2015 1 Trabelsi et al. [37] d . h . di . f f d 
2013 3 Helmy et al. [38]; Padilla [39]; Rady & Soliman [40] conducting comprehensive studies on Impact Of Too 

shee ; ea losses and waste on food security in the region and in 
2010 Harrak & Jaouan [43] establishing a plan to reduce food losses and waste in the 
2006 1 El-Mobaidh et al. [44] are : i 

2000 2 Benkeblia [45]; Sharobeem & Radwan [46] region by 50% within 10 years” [26]. Probably, it is for this 
1996 2 Hussein et al. [47]; Hussein et al. [48 . . 

ri ? Figg (5) tial reason — i.e. awareness of the lack of studies on extent, 
1994 1 Bansal et al. [50] Origins, causes, and nature of FLW - that the Regional 
1992 1 Bansal & Sakr [51] : ; ; 

1990 Fouad et al. [52] Strategic Framework on ‘Reducing Food Losses and 


Waste in the Near East & North Africa Region’ dedicated 
one of its four components to ‘Data gathering, analytical 
research and knowledge generation’ [26]. The need of 
further research on the issue of food wastage in North 
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Africa was also highlighted by many other scholars [e.g. 
34]. 


3.2 Metrics of research on food wastage in 
North Africa 


Metrics (sources / journals, affiliations / institutions, 
countries, subject areas) of research dealing with food 
wastage in North Africa are reported in Table 3. 


The output of papers per year ranged from three (2013) 
to none in some years (e.g. 2014, 2009, 2008, 2007, 2005, 
2003). Most of selected articles were published on Acta 
Horticulturae. Of course, there is a relation between 
subject areas and journals, so that it comes no surprise 
that most of the selected papers are related to the subject 
area of ‘Agricultural and Biological Sciences’. However, 
selected papers can be categorized in many subject 
areas, which may explain difficulty to grasp the research 
field of food wastage, as it is rather multidisciplinary. 


There are huge inter-country differences. In fact, it seems 
that Egypt performs better in research on food wastage 
than the other North African countries (Morocco, Tunisia, 
Algeria). However, one should consider with caution such 
a statement, as it does not take into consideration the 
different sizes of these countries and, consequently, their 
research systems (cf. research performance of North 
African countries on Elsevier's SciVal using as indicator 
the number of scientific articles per million inhabitants). 
Meanwhile, it seems that no research institution in 
Mauritania and Libya published papers on food wastage. 
Research on food wastage in North Africa is performed 
also by other institutions outside the region (e.g. USA, 
France). Also the affiliations are dominated by Egyptian 


Table 3: Metrics of research on food wastage in North Africa 


Journal (*) Subject area (**) 
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research institutions such as the Agricultural Research 
Center and Alexandria University. 


3.3 Topical focus of research on food losses 
and waste in North African countries 


Most of the selected documents deal with agricultural loss 
while food wastage in distribution and consumption is 
underserved. It should also be highlighted that while 
interest in agricultural losses (especially their causes) 
dates back to many decades, the focus on food waste Is 
rather recent in North Africa. It is also surprising that no 
paper refers explicitly to agricultural ‘loss’ (or losses) in 
the title. Meanwhile, only one article does so in the case 
of food ‘waste’ [e.g. 34], with a particular reference to 
food waste behavior at household level in the 
metropolitan area of Cairo. 


As for the extent of food losses and food waste, many 
papers analyzed the magnitude of food losses especially 
at harvest (e.g. due to traditional harvesting and the 
impact of using improved and modern harvesting 
machines [35-39]), during post-harvest / storage (e.g. 
because of some pests [40]), but also inappropriate 
storage conditions [41-44], handling [45] or in processing 
[46]. Kandil et al. [47] highlighted that onion losses during 
storage depend on field agronomic management 
especially irrigation and mineral fertilization. According to 
Benkeblia [44], storage losses in Algeria range from 15 to 
40% (in hot weather conditions) for potatoes, from 20 to 
50% for onions (because of rotting and sprouting), from 
10 to 20% for dates (because of insect infestation). In 
general, these analyses are context- and product-specific 


Affiliation / Institution (***) Country (****) 





Acta Horticulturae (5) 

AMA Agricultural Mechanization in Asia Africa and 
Engineering (5) 

Latin America (2) 

Applied Engineering in Agriculture (2) Environmental Science (3) 

Waste Management (2) Chemical Engineering (2) 


Acta Agronomica Hungarica (1) 


Agricultural Engineering International CIGR Journal (1) Economics, Econometrics and Finance (1) 


American Journal of Agricultural Economics (1) Energy (1) 


Chilean Journal of Agricultural Research (1) 


International Agrophysics (1) 


Journal of Asia Pacific Entomology (1) 


Agricultural and Biological Sciences (14) 


Earth and Planetary Sciences (1) 


Agricultural Research Center (3) Egypt (11) 


Alexandria University (3) Morocco (4) 


High Institute Agricultural Cooperation, Egypt (2) United States (3) 


Institut National de la Recherche Agronomique de Tunisie (2) Algeria (2) 


Universite de Carthage, Tunisia (2) Tunisia (2) 
Centre Regional de la Recherche Agronomique, Morocco (1) France (1) 
Kafrelsheikh University, Egypt (1) Israel (1) 
National Center for Agricultural Research and Extension 

Jordan (1) 


(NCARE), Jordan (1) 
CIHEAM-IAMM, France (1) Palestine (1) 
International Center for Agricultural Research in the Dry Areas 


Romania (1) 


— ICARDA, Morocco (1) 


Legend: Figures in brackets refer to number of documents by (*) Journal; (**) Subject area; (***) Affiliation; (****) Country. 
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(e.g. chickpeas and lentils in Morocco; rice in Egypt; 
potatoes in Tunisia; chickpea in Tunisia; peanut in Egypt; 
cucumber, pepper and beans in Egypt; onion in Egypt). 


There is in the selected documents no comprehensive 
analysis of the extent of food wastage in distribution and 
consumption in North Africa. Nevertheless, Abdelradi [34] 
showed that perception about food wastage was affected 
by quantities of household food waste. El-Mobaidh [48] 
classified in-flight catering wastes in Egypt Air flights and 
found that food waste represents 23% to 51.2% of total 
waste, depending on meal type; this corresponds to 284 
tons per year in Egypt Air flights. 


The relation between food waste and food and nutrition 
security is not directly addressed in the selected papers. 
However, many documents point out to the impacts of 
losses on yields and food supply [e.g. 36-38,40,49], so, 
indirectly, on food security. Some articles also referred to 
‘qualitative losses’ (loss of nutritional value of products, 
see vitamins, micronutrients, etc.) [e.g. 40,50] and these 
results connect food losses with nutrition and nutrition 
security in North African countries. In fact, Haouel Hamdi 
et al. [40] showed a decrease of the nutritional value of 
chickpea seeds infested by beetles. Padilla [51] pointed 
out that ambient temperature can alter nutrients during 
tomato processing. 


Once again, only some papers dealt directly with the 
economic implications of food wastage. In fact, some 
documents analyzed the implications of agricultural 
losses in terms of yield reduction, and this implies also 
economic losses for farmers. No paper analyzed the 
effects of food waste on consumer prices of agricultural 
products in North Africa. However, Fuglie [52] referred to 
benefits for producers and consumers from the reduction 
of potatoes storage losses in Tunisia. Similarly, Haouel 
Hamdi et al. [40] refer to economic losses due to damage 
of beetles on chickpea seeds and flour in Tunisia. 
Abdelradi [34] found that food price is among the major 
factors explaining food waste behavior at household level 
in Cairo metropolitan area. 


As for the environmental implications of food losses and 
waste, there has been no analysis of the impacts of food 
wastage in terms of carbon footprint (energy losses and 
greenhouse gas emissions), water footprint and 
ecological footprint (land occupation and degradation). 
Moreover, selected papers address neither the relation 
between food wastage and climate change nor the 
indirect impacts of food wastage such as pollution of 
underground and surface water resources as well as 
deforestation, biodiversity loss and ecosystems 
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disturbance. Nevertheless, Abdelradi [34] highlighted the 
need to increase consumers’ knowledge and awareness 
about environmental implications of food wastage. 


4 Conclusion 


To the best of our knowledge, this is the first paper to 
make a systematic review of research on food losses and 
waste in North Africa. It clearly shows the marginality of 
research on food wastage in the region. Although some 
interesting and promising activities have been carried out 
over last years, research Is rather fragmented and still at 
an embryonal stage of development. In other words, 
research on food wastage in North Africa has still a long 
way to go in order to reach levels comparable to those in 
Europe. Therefore, more attention should be paid to the 
issue of food losses and waste in the research policies and 
strategies of North African countries. 


It is also recommended to have a better collaboration 
between research teams in these countries. This is of 
Daramount importance given the enormous 
environmental, economic and social impacts of food 
wastage as well as its implications in terms of food 
security and food system sustainability (environmental, 
social, economic) in North Africa. 


It should be pointed out that the use of a single database 
(i.e. Scopus) might have omitted some other relevant 
articles published on journals that are not indexed in 
Scopus. The use of Scopus also means that the article 
focuses only on peer reviewed scientific literature, not 
grey literature (e.g. reports). Therefore, there is a need of 
a broader coverage of the literature in order to have a 
clearer picture about the contours of research on food 
losses and food waste in North Africa. 


References 


1 HLPE. Food Losses and Waste in the Context of 
Sustainable Food Systems. Rome; 2014. 
http://www.fao.org/3/a-i3901e.pdf. 

2 WRAP. The Food We Waste. Banbury (UK); 2008. 
http://www.wrap.org.uk/downloads/The_Food_We 
_Waste_v2_ 2_.99cb5cae.5635.pdf. 

3 Parfitt J, Barthel M, Macnaughton S. Food waste 
within food supply chains: quantification and 
potential for change to 2050. Philos Trans R Soc B 
Biol Sci. 2010;365(1554):3065-3081. 
doi:10.1098/rstb.2010.0126. 

4 FAO. Global Food Losses and Food Waste: Extent, 
Causes and Prevention. Rome; 2011. 
doi:10.1098/rstb.2010.0126. 


Nor. Afr. J. Food Nutr. Res. | January — June 2018 | Volume 2 | Issue 3 


EI Bilali 


10 


11 


13 


14 


15 


16 


Lundqvist J. Producing more or wasting less? 
Bracing the food security challenge’ of 
unpredictable rainfall. In: Martinez-Cortina L, 
Garrido G, Lopez-Gunn L, eds. Re-Thinking Water 
and Food Security: Fourth Marcelino Botin 
Foundation Water Workshop. London: Taylor & 
Francis Group; 2010:75-92. doi:10.1201/b10541. 


Xue L, Liu G, Parfitt J, et al. Missing Food, Missing 
Data? A Critical Review of Global Food Losses and 


Food Waste Data. Environ Sci Technol. 
2017;51(12):6618-6633. doi:10.1021/acs.est.7600401. 


Chaboud G, Daviron B. Food losses and waste: 
Navigating the inconsistencies. Glob Food Sec. 
2017;12:1-7. doi:10.1016/j.gfs.2016.11.004. 


FAO. Food Wastage Footprint. Impacts on Natural 
Resources. Summary Report. Rome; 2013. ISBN 978- 
92-5-107752-8. 


Gorski |, Siddiqi S, Neff R. Governmental Plans To 
Address Waste of Food. Baltimore; 2017. 
https://www jhsph.edu/research/centers-and- 
institutes/johns-hopkins-center-for-a-livable- 
future/_pdt/projects/wasted-food/governmental- 
plans-to-address-waste-of-food.pdf. 


Smil V. Improving Efficiency and Reducing Waste in 
Our Food System. Environ Sci. 2004;1(1):17-26. 
doi:10.1076/evms.1.1.17.23766. 


FAO. Towards the Future We Want: End Hunger and 
Make the Transition to Sustainable Agricultural and 
Food Systems. Rome; 2012. 
http://www.fao.org/docrep/015/an894e/an894e00. 
pdf. 


FAO. Greening the Economy with Agriculture. 
Rome; 2012. 
http://www.fao.org/docrep/015/i2745e/i2745e00. pdf. 

FAO. The Future of Food and Agriculture: Trends 
and Challenges. Rome; 2017. ISBN 978-92-5- 
109551-5. 

Lipinski B, Craig H, Lomax J, Lisa K, Richard W, 
Searchinger T. Reducing Food Loss and Waste. 
2013. 
http://pdf.wri.org/reducing_food_loss_and_waste.pdf. 
WRI. Creating a Sustainable Food Future: A Menu of 
Solutions to Sustainably Feed More than 9 Billion 
People by 2050. Washington, D.C. 2013. 
doi:10.1016/S0264-8377(03)00047-4. 

Kummu M, de Moel H, Porkka M, Siebert S, Varis O, 
Ward PJJ. Lost food, wasted resources: Global food 
supply chain losses and their impacts on freshwater, 
cropland, and fertiliser use. Sci Total Environ. 


17 


19 


20 
21 


22 


23 


24 


25 


26 


2/ 


28 


29 


Research on food losses and waste in North Africa 56 


2012;438:477-89. 
doi:10.1016/j.scitotenv.2012.08.092. 


FAO. Key facts on food loss and waste you should 
know! http://www.fao.org/save- 
food/resources/keytfindings/en. Published 2018. 


Stuart T. Waste: Uncovering the Global Food 
Scandal. London: Penguin W.W. Norton & Co; 2009. 
pp 480. 


Spiker ML, Hiza HAB, Siddiqi SM, Neff RA. Wasted 
Food, Wasted Nutrients: Nutrient Loss from Wasted 
Food in the United States and Comparison to Gaps 
in Dietary Intake. J Acad Nutr Diet. 2017;117(7):1031- 
1040. doi:10.1016/j.jand.2017.03.015. 


HLPE. Price Volatility and Food Security. Rome; 2011. 


FAO. Food Loss Prevention for Improving Food 
Security in the Near East. Rome; 2012. 
http://www.fao.org/docrep/meeting/025/md457E. 
pdf. 


UNEP. Avoiding Future Famines: Strengthening the 
Ecological Foundations of Food Security through 
Sustainable Food Systems. Nairobi; 2012. 


UNEP. The Critical Role of Global Food 
Consumption Patterns in Achieving Sustainable 
Food Systems and Food for All. 2012. 
http://fletcher.tufts.edu/CIERP/~/media/Fletcher/M 
icrosites/CIERP/Publications/2012/UNEP_Global_Fo 
od_Consumption.pdf. 


FAO. Regional Overview of Food Insecurity: Near 
East and North’ Africa. Cairo; 2015. 
www.fao.org/3/a-i4644e. pdf. 


FAO. Regional Strategic Framework - Reducing 
Food Losses and Waste in the Near East and North 
Africa Region. Cairo; 2015. http://www.fao.org/3/a- 
14545e.pdf. 


FAO. Reducing food loss and waste in the Near East 
and North Africa. Fact sheet - Reg Conf Near East 
(NERC-32), Febr 2014. 2014. 
http://www.fao.org/docrep/019/as212e/as212e.pdf. 
Ali Arous S, Capone R, Debs P, et al. Exploring 
household food waste issue in Algeria. AgroFor. 
2017;2(1):55-67. doi:10.7251/AGRENG1701055A. 
Elmenofi G, Capone R, Waked S, Debs P, Bottalico F, 
EI Bilali H. An exploratory survey on household food 
waste in Egypt. In: Book of Proceedings of the VI 
International Scientific Agriculture Symposium 
"Agrosym 2015"; 15-18 October, 2015; Jahorina, 
Bosnia and Herzegovina. 2015:1298-1304. 


Abouabdillah A, Capone R, El Youssfi L, et al. 
Household food waste in Morocco: an exploratory 


Nor. Afr. J. Food Nutr. Res. | January — June 2018 | Volume 2 | Issue 3 


EI Bilali 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


survey. In: Book of Proceedings - Sixth International 
Scientific Agricultural Symposium “Agrosym 2015", 
Jahorina, Bosnia and Herzegovina, October 15-18, 
2015. Lukavica: University of East Sarajevo; 
2015:1353-1360. doi:10.7251/AGSY15051353A. 


Sassi K, Capone R, Abid G, et al. Food wastage by 
Tunisian households. Int J AgroFor. 2016;1(1):172-181. 
doi:10.7251/AGRENG1601172S. 


Moher D, Liberati A, Tetzlaff J, Altman DG, The 
PRISMA Group. Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses: The 
PRISMA Statement. PLoS Med. 2009;6(7):e1000097. 
doi:10.1371/journal.pmed.1000097. 


Schott A, Vukicevic S, Bohn |, Andersson. T. 
Potentials for food waste minimization and effects 
on potential biogas production through anaerobic 
digestion. Waste Manag Res. 2013;31(8):811-819. 
doi:10.1177/0734242X13487584. 


WRAP. Household Food and Drink Waste in the UK 
2012. Banbury (UK); 2013. doi:10.1111/j.1467- 
3010.2011.01924.x. 


Abdelradi F. Food waste behaviour at the household 
level: A conceptual framework. Waste Manag. 
2018;71:485-493. doi:10.1016/j.wasman.2017.10.001. 


Shreen FA, Badr SE, Morad MM. Maximizing wheat 
crop yield using a mobile thresher at small holdings. 
Agric Eng Int CIGR J. 2016;18(3):63-73. 


Bansal RK, Monroe GE, Dahan R, El Gharras O, Bahri 
A. Mechanization of lentil harvesting in Morocco. 
Appl Eng Agric. 1994;10(5):641-646. 

Bansal RK, Sakr B. Development of a_ vertical 
conveyor reaper for harvesting chickpeas and lentils 
in Morocco. Appl Eng Agric. 1992;8(4):425-428. 


Fouad HA, Tayel SA, El-Hadad Z, Abdel-Mawia H. 
Performance of two different types of combines in 
harvesting rice in Egypt. AMA, Agric Mech Asia, 
Africa Lat Am. 1990;21(3):17-22. 


Sharobeem YF, Radwan SM. Evaluation and 
modification of the multi-crop combine harvester. 
In: 2000 ASAE Annual Intenational Meeting, 
Technical Papers: Engineering Solutions for a New 
Century. 2000:2501-2512. 

Haouel Hamdi S, Abidi S, Sfayhi D, et al. Nutritional 
alterations and damages to stored chickpea in 
relation with the pest status of Callosobruchus 
maculatus (Chrysomelidae). J Asia Pac Entomol. 
2017;20(4):1067-1076. 
doi:10.1016/j.aspen.2017.08.008. 

Hussein AM, El-Adgham FI, El-Migid MB, Omar AA. 
Postharvest handling and temperature 


42 


43 


44 


45 


46 


4/ 


48 


49 


50 


Research on food losses and waste in North Africa 57 


management of chilling sensitive vegetables 
produced under protected agriculture in Egypt.ll. 
Bean (Phaseolus vulgaris L.). Acta Hortic. 
1996;434:257-264. 


Hussein AM, El-Adgham FI, El-Migid MB, Omar AA. 
Postharvest handling and temperature 
management of chilling sensitive vegetables 
produced under protected agriculture in Egypt.ll. 
Bean (Phaseolus vulgaris L.). Acta  Hortic. 
1996;434:265-270. 

Qaryouti M, Nijdawi O, Al-Abed A, et al. Regional 
studies of pathogens development on_ stored 
tomato cultivars in the Middle East (Egypt, Jordan, 
Palestine and Israel). Acta Hortic. 2012;934:363-370. 
doi:10.17660/ActaHortic.2012.934.46. 


Benkeblia N. Food irradiation of agricultural 
products in Algeria. Present situation and future 
developments (a short communication). Int 
Agrophysics. 2000;14(2):259-261. 

Rady AM, Soliman SN. Evaluation of surface effect, 
on mechanical damage of potato tubers using 
different methods. In: American Society of 
Agricultural and Biological Engineers (ASABE) 
Annual International Meeting 2013,. Vol 6. 
Biosystems and Agricultural Engineering 
Department, Michigan State University, East 
Lansing, MI, United States; 2013:5074-5097. 


Helmy MA, Abdallah SE, Mitrroi A, Basiouny MA. 
Modification and performance evaluation of a 
reciprocating machine for shelling peanut. AMA, 
Agric Mech Asia, Africa Lat Am. 2013;44(3):18-24. 


Kandil A, Attia A, Sharief A, Leilh A. Response of 
onion (Allium cepa L.) yield to water stress and 
mineral biofertilization. Acta Agron Hungarica. 
2011;59(4):361-370. doi:10.1556/AAgr.59.2011.4.7. 


El-Mobaidh AM, Razek Taha MA, Lassheen NK. 
Classification of in-flight catering wastes in Egypt air 
flights and its potential as energy source (chemical 
approach). Waste Manag. 2006;26(6):587-591. 
doi:10.1016/j.wasman.2005.02.022. 


Trabelsi |, Abbes Z, Amri M, Kharrat M. Performance 
of faba bean genotypes with Orobanche foetida 
Poir. and Orobanche crenata Forsk. Infestation in 
Tunisia. Chil J Agric Res. 2015;75(1):27-34. 
doi:10.4067/S0718-58392015000100004. 


Harrak H, Jaouan F. Processing dates of low market 
value into flour: evaluation of quality and storage 
stability. Acta Hortic. 2010;882:593-602. 
doi:10.17660/ActaHortic.2010.882.67. 


Nor. Afr. J. Food Nutr. Res. | January — June 2018 | Volume 2 | Issue 3 


EI Bilali Research on food losses and waste in North Africa 58 


51 Padilla M. The new challenges of processing 
tomatoes: Life cycle assessment, a_ relevant 
approach from the field to end use. Acta Hortic. 
2013;971:23-34. 


52 Fuglie KO. Measuring welfare benefits from 
improvements in storage technology with an 
application to Tunisian potatoes. Am J Agric Econ. 
1995;77(1):162-173. doi:10.2307/1243898. 


Cite this article as: El Bilali H. (2018). Research on food losses and waste in North Africa. The North African Journal of Food and Nutrition Research, 2 (3):51-58. 
https://doi.org/10.51745/najfnr.2.3.51-58 


© 2018 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and 


reproduction in any medium, provided the original work is properly cited. 


Nor. Afr. J. Food Nutr. Res. | January — June 2018 | Volume 2 | Issue 3 


